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DETAILED ACTION 

The Request for Continued Examination filed March 20, 2007 
and the Amendment filed February 22, 2007 have been entered and 
considered. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not 
included in this action can be found in a prior Office action. 

Claims 1, 3, 5, 6, 8-13 and 15 are rejected under 35 
U.S.C. 103 as being obvious over Rovner (US3825823) in view Tong 
et al. (US5199178), hereinafter Tong. Regarding claims 1, 8 and 
15, Rovner teaches: 

a magnetic detection unit having three or more magnetic 
detection devices with directionality, the magnetic detection 
devices being disposed at equal intervals based on a 
predetermined rule in such a way that directionalities thereof 
are different from each another, the detection devices on a loop 
core having an excitation coil there around (See Rovner FIG. 1, 
detection coils 21-26, core 11 and excitation coil 15); 

a sampling unit for sequentially switching and sampling 
electromagnetic conversion outputs of magnetic detection devices 
of the magnetic detection means (See FIG. 1, item 12 and col. 4, 
lines 18-56) ; 
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a condition determining unit for determining whether or not 
the electromagnetic conversion output being sequentially 
switched and sampled by the sampling means meets a predetermined 
condition (See FIG. 1, items 17, 51 and 52 and col. 4, line 57 
to col. 6, line 46); and 

a azimuth information output unit for outputting magnetic 
azimuth information based on a result of the determination of 
the condition determining means (See FIG. 1, item 28) . 

However, Rovner does not teach the particular wheel-spoke 
arrangement- of the cores and coils with the cores and coils 
arranged in a thin-film arrangement. 

Tong teaches three or more magnetic detection devices of a 
magnetic detection unit each comprising a thin film magnetic 
core, a thin film exciting coil and a thin. film detection coil 
around the magnetic core, each of the coils being formed in a 
two layer structure, the three or more magnetic detection 
devices disposed in a wheel-spoke arrangement with their cores 
positioned to point along their axes from a common point (See 
Tong FIG. 9, note y-shaped core and two layered exciting coil CC 
and detection coils CS disposed on a substrate) . It would have 
been obvious at the time the invention was made to modify the 
magnetic detection devices of Rovner in the manner as taught by 
Tong. One having ordinary skill in the art would have been 
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motivated to do so because as noted in Tong the concentric-round 
core shape can be implemented in other core shapes, such as the 
y-shape or polygonal shapes, each being equivalent for used in a 
magnetic compass (See Tong col. 8, lines 17-39) . Furthermore, 
making the compass or magnetic azimuth apparatus as noted in 
6 Tong using thin film techniques provides as shown in FIGS. 3 and 
9 of Tong provides a magnetic, detection apparatus which is small 
in sized, simple in manufacturing and has a high reliability 
(See Tong col. 3, line 5 to col; 4, line 49). 

Regarding claim 3, the noted combination teaches each 
magnetic azimuth device comprising a magnetic core made of soft 
12 magnetic material, an excitation coil and a detection coil (See 
Rovner col. 3, lines 23-25 and Tong col. 6, lines 6-22). 

Regarding claim 5, the noted combination teaches one 
excitation coil corresponding to the three or more magnetic 
detection devices to form one excitation coil shared by all 
magnetic detection devices (See Rovner FIG. 1, core 11, 
18 excitation coil 12 and detection coils 16-19 and see Tong 
excitation coil CC and detection coils CS) . 

Regarding claim 6, the noted combination teaches the 
magnetic detection coils have the same one end (See Rovner FIG. 
1, note that all coils are connected to the common ground) . 
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Regarding claim 9, the noted combination teaches the 
magnetic core comprising a material that enables provision and 
elimination of inductive magnetic anisotropy to be carried out 
with heat treatment in a magnetic field (See Rovner FIG. 1, item 
11 and col. 8, lines 47-51, note also that permalloy is a well 
6 known soft magnetic material that increases magnetic 

permeability upon heat treatment-see Non-patent literature 
internet reference explaining the known heat treatment of 
permalloy well known since 1923 and Ihara et al., US5,028,280, 
see also Tong col. 6, lines 6-22). 

Regarding claim 10, the noted combination teaches the 
12 sampling means switches electromagnetic conversion outputs of 
the magnetic detection devices, and performs synchronous 
detection of a switched signal with a predetermined frequency, 
'thereby sampling a voltage change corresponding to an external 
magnetic strength (See Rovner FIG. 1, item 12 and col. 4, lines 
18-56) . 

18 Regarding claim 12, the noted combination teaches the 

condition determining means supplies a trigger signal to the 
azimuth information output means as a result of determination if 
the electromagnetic output being sequentially sampled by the 
sampling means is a maximum, a minimum, or zero crossing (See 
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Rovner FIG. 1, items 17, 51 and 52 and col- 4, line 57 to col. 
6, line 46) . 

Regarding claim 13, the noted combination teaches the 
azimuth information output means outputs a signal for switching, 
which is sampled by the sampling means if the trigger signal is 
received from the condition determining means, as information 
indicating an azimuth of the external magnetic field (See Rovner 
FIG. .1, items 17, 51 and 52 and col. 4, line 57 to col. 6, line 
46) . 

Allowable Subject Matter 

Claim 11 is objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent 
form including all of the limitations of the base claim and any 
intervening claims. 

The following is a statement of reasons for the indication 
of allowable subject matter: regarding this claim, the prior 
art does not teach the recited sampling if the number of 
magnetic field, detection devices is set to be 2 n , the number of 
switches being the same as the number of detection coils, in 
combination with the other features of the claim. 
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Conclusion 



Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Kenneth 
J. Whittington whose telephone number is (571) 272-2264. The 
examiner can normally be reached on Monday-Friday, 7:30am- 



If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Edward Lefkowitz can be 
reached on (571) 272-2180. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 



6 4:00pm. 
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Kenneth J Whittington 
Examiner 
Art Unit 2862 
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